Microfolicoumarin (1), a prenylcoumarin from Cedrelopsis microfoliata, was synthesized from 2,4,5-trimethoxybenzaldehyde in five steps. 1 did not show significant antioxidative activity, but the key intermediates, esculetin (3) and 5-prenylesculetin (6), exhibited strong antioxidative activity in both the superoxideradical and 1,1-diphenyl-2-picrylhydrazyl radical-scavenging models.
The presence of a prenyl group ortho to the phenolic hydroxyl did not affect the antioxidative activity in superoxide radical-scavenging model (3 & 6, IC 50 of 39 M). However, the antioxidative activity was decreased when the prenyl group was present ortho to the phenolic hydroxyl in the DPPH radical-scavenging model (3, IC 50 of 6 M; 6, IC 50 of 14 M).
The antioxidative activity results obtained in the present study corroborate well with those reported for coumarins in the literature. 8, 9) For example, fraxetin (7,8-dihydroxy-6-methoxycoumarin) exhibited IC 50 of 5.8 M in the NBT assay, and other coumarins having a catechol function showed IC 50 values in the range of 8.5 to 82.0 M.
10)

Experimental
Melting point (mp) data were recorded with MelTemp apparatus and are uncorrected. IR spectra were recorded by a Perkin-Elmer BX1 FT-IR spectrometer; 1 H-NMR for 5 was run at 300 MHz by a Varian Gemini 300 MHz instrument, and for other compounds at 400 MHz with an AMX spectrometer, the values for chemical shift () being given in ppm and for the coupling constant (J), in Hertz (Hz). Mass spectra were recorded by an Agilent 1100 LC/MSD instrument, and elemental analyses were carried out with a Vario El Elementar instrument. Column chromatography was carried out on ACME silica gel (100-200 mesh or finer than 200 mesh). The superoxide and DPPH radicalscavenging activities of the coumarins were respectively determined by the methods of McCord and Fridovich 6) and Lamaison et al.
7)
5-Prenylisoscopoletin (5). To a warm solution of isoscopoletin (4, 1.0 g, 5.2 mmol) in dry dioxane (40 ml) was added boron trifluoride diethyl etherate (1.12 ml, 8.85 mmol), before adding 2-methyl-3-buten-2-ol (1.35 ml, 13 mmol) in dry dioxane (10 ml) and stirring at 85
C for 2 h. The cooled reaction mixture was poured into moist ether (100 ml) and washed with water (30 ml Â 4). The ethereal layer was washed with a brine solution and dried over anhydrous Na 2 SO 4 . The crude product obtained after evaporating the solvent was chromatographed in a silica gel column, using hexane: Antioxidative activity Determination of the superoxide radical-scavenging activity. The superoxide radical-scavenging activity of the coumarins was determined by the method of McCord and Fridovich.
6) The assay mixture contained EDTA (6.6 M), NaCN (3 g), riboflavin (2 M), NBT (50 M), various concentrations of the test substances in ethanol and a phosphate buffer (58 mmol, pH 7.8) in a final volume of 3 ml. Each mixture in a tube was shaken well, and the optical density was measured at 560 nm. Each tube was then uniformly illuminated with an incandescent lamp for 15 min, and the optical density was measured again at 560 nm. The percentage inhibition of superoxide radical-generation was measured by comparing the absorbance values of the control and of the test substance. IC 50 values were obtained from a plot drawn of the concentration (M) versus the percentage inhibition.
Determination of the DPPH free radical-scavenging activity. The DPPH radical-scavenging activity was measured by the method of Lamaison et al. 7) based on the reduction of a methanolic solution of the coloured DPPH solution. The free radical-scavenging ability of each test substance added to a methanolic solution of DPPH was inversely proportional to the difference between the initial and final absorption of the DPPH solution at 517 nm. Drug activity is expressed as the 50% inhibitory concentration (IC 50 ). The reaction mixture contained 1 Â 10 À4 mmol of a methanolic solution of DPPH and various concentrations of a test substance. The percentage inhibition was determined by comparing the absorbance values of test and control tubes, while the IC 50 value was obtained from a plot drawn of the concentration (M) versus the percentage inhibition.
